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CRU Pichilingue 
Annual - 2600 mm; 25°C 
Map 1:  Global banana suitability by agroclimatic zones. 






Current* 2050 Cur 2050 Cur 2050 Cur 2050 
222 Uganda Kawanda 25 32 21 24 1743 1899 1077 1312 
312 DRC Butembo 15 22 13 14 1525 1614 651 855 
231 Burundi Bujumbura 34 39 24 19 1733 1854 996 1432 
232 Ghana Kumasi 39 46 29 35 2026 2095 1154 1104 
432 Nigeria Akwa ibom 41 47 27 29 1678 1806 613 763 
321 Malawi Mzuzu 26 32 16 18 1497 1582 642 710 
332 DRC Kisangani 37 44 35 41 1852 2078 794 1046 
121 S. Africa Nelspruit 19 29 16 17 1420 1605 992 1215 
322 Brazil Corupá 20 27 18 24 1316 1336 358 397 
121 Argentina Salta 27 34 16 19 1820 1879 1383 1366 
322 Colombia Armenia 21 28 19 27 1586 1702 370 332 
432 Costa Rica Guapiles 40 46 35 40 1879 1940 105 230 
222 Dom. Rep. La Vega 14 19 21 24 1712 1835 1016 1149 
331 Nicaragua Rivas 40 51 24 27 2062 2206 1043 1418 
332 Peru Pucallpa 40 48 36 40 1995 2090 977 1124 
331 Ecuador Pichilingue 36 42 19 25 1808 1911 844 866 
421 Taiwan Kaohsiung 24 27 13 17 1352 1462 410 449 
131 India Karnataka 38 44 16 16 2058 2133 1682 1790 
231 India Uttar Pradesh 35 42 17 19 1887 2078 1300 1428 
332 Philippines Davao 39 44 35 38 1892 2046 527 692 
431 Philippines Bani 42 48 17 19 1849 1946 976 1030 
432 Indonesia Kalimantan 40 46 35 40 1658 1768 196 324 
321 China Puer 16 23 14 18 1716 1753 884 957 















 Moderate and extreme weather variability presents challenges to banana production, but how to analyze? 
Global suitability for banana was projected 
first by zones using temperature, rainfall, and 
length of dry season - not suitable, 
subtropical and tropical. Although much of 
the global land surface is not suitable for 
banana due to extended cold or dry seasons, 
currently about 37 million km2 with favorable 
rainfall in the subtropics, tropical highlands 
and lowland tropics are suitable for banana. 
 
The impact of climate change on agro-
climatic zones was mapped and quantified 
using projections for 2030, 2050 and 2070. 
The most important banana growing areas 
(Zones 131, 231, 331 and 431) will increase 
by 50%. In each of the rainfall regimes, there 
is a decline in the areas with cooler 
temperatures (13-18°C) and an increase in 
higher temperatures (18-24°C, >24°C).  In 
2070 small areas become unsuitable due to 
excessively high temperatures. 
 
Second, banana productivity was proxied 
with leaf emission/year based on 
temperature (GDD) and temperature and 
water (TDU) (Table 1).  Faster leaf emission 
rate means increased number of 
bunches/year/hectare, although an increased 
water demand of 10-15% across the 24 sites 
also results from increasing temperatures. 
Analysis from Pichilingue, Ecuador- agroclimatic zone 331 – showed that variability was lower for CRU data (A-C) than for weather station 
data (D-F).  The shorter the time period the more variable the weather.  This suggests an analysis by specific events which have marked 
effects, either positive or negative, on banana practices and productivity and on banana pests and diseases. (CRU frequency data for 1950 
– 2012; weather station for 1965-2013. Boxes indicate years with Temperature deltas > 1°C and 1.5°C and Rainfall deltas > 25% and 75%).  
Table 1: Annual leaf emission to estimate banana suitability based on Growing Degree Days 
(GDD) and Thermal Development Units (TDU) for 24 important banana growing zones. 
Frequencies of weather events for period 1965-2013 
for INIAP weather station Pichilingue  (Lat/Long/Alt: -1.10/-79.46/120)  
Weather Event J F M A M J J A S O N D 
 
Max. number of 
consecutive  













































































# Cold Snaps  
At least  3 days  
with T °C min 
<15°C 1 2 3 1 
<17°C 3 1 4 
Heat wave  
At least 3 days 
with T °C max 
≥32°C 11 10 26 26 6 1 2 1 6 10 18 17 
≥34°C 1 1 1 
0 = Areas not suitable :  ≥3 months with temperatures below 13 oC  
1st digit Annual rainfall (mm) 1: <900 2: 900-1500 3: 1500-2500 4: >2500 
2nd digit Annual temperature (°C) 1: 13-18 °C 2: 18-24°C 3: 24-35°C 4: >35°C 
3rd digit consecutive dry months <60mm 1: ≤ 3 dry months 2: ≥ 3 dry months 
Analysis of historical records of weather data is underway to generate simple counts of 
key events based on duration and level of rain/temperature. Complete data sets are a 
challenge. The number of consecutive rainy days and monthly frequencies for 3 weather 
factors are shown in the table. Extreme weather events, like the 20 days of consecutive 
rain in November 1997 related to “El Niño” and “La Niña”, are not always captured.  
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Events Duration Critical amounts  
or levels 




10 most common extreme and moderate 
weather events based on Step 2 
electronic consultation and field verified 
through focus groups in key climatic 
zones (hurricane and typhoon belt, 
subtropical, mid altitude) 
Perennial rain-fed Gros Michel in multi-
strata coffee at mid-altitudes of Costa Rica 
Rain distribution: 
Delay in the beginning of rainy season 
Extended rains in rainy season 
Dry spell in rainy season 
Out of season rains in dry season 
Extended periods of high humidity,  





Cold snap in tropics or subtropics 
Heat wave 
Wind: 
Very extended winds for short period 
Extended high winds during dry season 
Extended high winds with rains 
Floods: 
Strong flowing water in plantation 
Standing water accumulated in plantation  
Step 1: Preliminary list formulated of  
common weather events known to affect 
banana productivity/practices 
Step 2: Electronic consultation with global network of 
> 600 banana stakeholders on common weather 
events from different climates and production systems. 
Table shows number of experts by region and cultivar 
Step 3: Electronic consultation on features of 10 most common weather events and effects on stages of banana 











Cavendish AAA 129 6 37 59 












Plantain AAB 80 69 4 9 
other AAB  11 0 1 7 
ABB cooking 6 7 8 34 
Diploid types 1 1 1 12 
Leaf pruning after frost 
in perennial Cavendish in subtropics of Argentina 
Perennial rain-fed plantain  
in dry season in tropics of Nicaragua 
Perennial beer bananas  
in mid-altitude of Burundi 
Hurricane in export Cavendish  
in tropics of Caribbean 
Projection – 2050 
Current 
Weather station Pichilingue  
Annual 
2600 mm; 25°C 
Weather station Pichilingue 
 dry, cool season (July – Aug)  
46 mm; 24°C 
Weather station Pichilingue   
(June)  
56 mm; 25°C 
CRU Pichilingue dry, cool season  
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